APPARATUS FOR LOCKING A MOTOR-VEHICLE STEERING SHAFT 


BACKGROUND 
A. Field 

The present invention relates to apparatus for locking a motor 
vehicle steering shaft against rotation by means of a locking bolt axially 
displaceable within a housing between a locked position and a release 
position, wherein the locking bolt is fixable In its locked position by a 
spring-loaded securing pin which is axially displaceable inside the 
housing so as to cooperate with a lateral locking bolt recess to lock the 
locking bolt in the locked position upon removal of a housing portion that 
is fitted with an arm normally retaining the securing pin against its spring 
load to thereby release the pin to move to its locking position where it is 
inaccessible. 


B. Related Art 

Apparatus to lock motor vehicle steering shafts against rotation 
wherein, when a part of the housing is removed, the locking bolt is fixed 
in its locking position by means of a spring-loaded securing pin which is 
supported in an axially displaceable manner in the housing, and which 


cooperates with a lateral locking bolt recess, are known in a number of 
different designs. 

Such designs include nnotor-vehicle steering locks wherein the 
securing pin is supported against its spring load by a retaining wire or pin 

5 which is axially displaceable inside the housing parallel to the locking bolt 
and cooperating at its end located away from the securing pin with a lock 
cylinder or with the locking bolt control cam connected to the lock 
cylinder's core in order to move axially upon removal of the housing part 
enclosing the locking cylinder, and, eventually the control cam to release 

10 the securing pin, whereby, under the spring loading, it enters and 
engages the lateral recess of the locking bolt (German patent 31 31 558 
CI and German utility model 92 08 698 U1). 

Further among such known apparatus is an apparatus of the 
above-mentioned kind for locking a motor-vehicle steering shaft against 

15 rotation wherein the locking bolt securing pin is retained against its spring 
loading by a retaining arm inwardly projecting from the housing, the 
securing pin being released by removal of the housing part fitted with the 
retaining arm to thereby move due to its spring loading into the locking 
bolt's lateral recess. At its end located away from the locking bolt, the 

20 securing pin is loaded by a helical compression spring and rests at its end 
located near said bolt against the retaining arm (German publication 100 
41 984 A1). 
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Moreover a motor-vehicle steering lock is known that locks the 
' steering shaft against rotation using a locking bolt which, by means of a 
locking cylinder, can be axially reciprocated between a locked and a 
release position and, like the locking cylinder, is mounted within a housing 

5 provided with an assembly aperture closed by a lid, the latter being fixed 
to the housing, for instance by caulking, and being secured by a 
sheetmetal strip in the manner of a latch running parallel to the 
longitudinal locking cylinder axis and received in a guide groove of the 
housing and engaging a clearance of a right angle structure of the said 

10 lid in such manner that it cannot be pulled out of it. Said sheetmetal strip 
moreover may cooperate with a spring-loaded securing pin axially 
displaceable in the housing in order to retain said pin against the spring 
load and release it, as a result of which, on account of its spring load, it 
moves to engage a lateral recess of the locking bolt and fixes it in its 

15 locking position if the sheetmetal strip should break due to the locking 
cylinder being torn out or being broken away or when the lid is lifted 
(German patent 196 14 436 C1). 

BRIEF SUMMARY OF THE INVENTION 
20 The objective of the present invention is to provide an apparatus of 

the above discussed type where, after the locking bolt has been fixed in 
place by the securing pin, the securing pin is inaccessible so that it 
cannot be disengaged from the recess of the locking bolt. 
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This goal is attained by the features disclosed below, wherein a 
preferred embodiment of the invention is presented and illustrated. 

DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is a top view looking in the direction of the arrow I of Fig. 4, 

Fig. 2 is a longitudinal section view taken along line ll-ll of Fig. 1 
shown on a larger scale and without the electric motor, the locking bolt 
being in its release position. 

Fig. 3 is a longitudinal section view similar to that of Fig. 2, the 
10 locking bolt being in its locked position, and 

Fig. 4 is a longitudinal section view similar to that of Fig. 3, the 
sealing lid having been removed and the locking bolt being secured in its 
locked position. 

15 DETAILED DESCRIPTION 

The shown apparatus to irrotationally lock the steering shaft 1 of a 
motor vehicle comprises a locking bolt 2 cooperating with a locking sleeve 
3 affixed to the steering shaft 1 and fitted with locking grooves 4. The 
steering shaft 1 and the looking sleeve 3 are enclosed by a tubular casing 

20 (not shown) provided with an opening through which the locking bolt 2 
can pass. 
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The locking bolt 2 is rectangular in cross-section and is 
dlsplaceably supported in Its axial direction within a bore 5 of 
corresponding cross-section In a housing 6, the longitudinal axis 7 of said 
bore 5 intersecting the common longitudinal axis 8 of the steering shaft 

5 1 and its coaxial tubular casing orthogonally. On the side away from the 
steering shaft 1 and the tubular casing, the housing 6 mounted to the 
tubular casing comprises an assembly aperture 10 closed by a lid 9. 

The locking bolt 2 is reciprocable between, on one hand, the locked 
position shown in Figs. 3 and 4, whereat, by its end 1 1 adjacent to the 

10 steering shaft 1 , it enters a locking groove 4 of the locking sleeve 3, such 
that the steering shaft 1 is now kept irrotational, and, on the other hand, 
the release position shown in Fig. 2, whereat the locking bolt 2 by its end 
1 1 does not engage any locking groove 4 of the locking sleeve 3, so that 
the steering shaft 1 is released for rotation again. 

15 A control element 13 rotatable to-and-fro by a reversible electric 

motor 12 is used to axially displace the locking bolt 2 into the release 
position, and also in the opposite direction into the locked position. This 
control element 1 3 is disposed substantially coaxially with the locking bolt 
2 and surrounds it, and is supported in the housing 6 so as to be 

20 rotatable about an axis running parallel to the longitudinal axis 7 of the 
locking bolt bore 5 between an annular surface 14 of the housing 6 
extending coaxially with said axis and a hng of inner protrusions 1 5 on the 
sealing lid 9 of the assembly aperture 10 of said housing 6, said ring also 

5 


being coaxial with said axis. The control element 13 is designed to be a 
bush-like worm gear fitted with outer teeth 1 6 that are engaged by a drive 
worm 17 mounted on the output shaft 18 of the electric motor 12 in the 
manner illustrated in Fig. 1 . 

5 The locking bolt 2 is fitted with two external protrusions 2a, 2b 

cooperating with two inner inclined surfaces of the control element 13. 
The two inclined surfaces are of the same slope and each merges at its 
two ends into a respective end surface disposed in a plane which is 
perpendicular to the axis of rotation of the control element 1 3. A helical 

10 compression spring 19 is mounted between the looking bolt 2 and the 
sealing lid 9 of the assembly aperturelO of the housing 6 and presses the 
protrusions 2a, 2b of the locking bolt 2 against said oblique surfaces of 
the control element 13. 

When the locking bolt 2 is in the locked position, its two protrusions 

15 2a, 2b are respectively opposite the associated end surface of the control 
element 13 closer to the steering shaft 1. When the locking bolt 2 
assumes the release position, then its two protrusions 2a, 2b rest on the 
particular associated end surface of the control element 13 which is the 
more remote from the steering shaft 1. The electric motor 12 is turned 

20 ON so as to rotate the control element 1 3 clockwise or counter-clockwise 
whereby the two protrusions 2a, 2b of the locking bolt 2 run over the two 
oblique surfaces of the control element 1 3 from the two end surfaces near 
the steering shaft 1 to the two end surfaces farther from the steering shaft 
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1 , or vice-versa from the two end surfaces farther from the steering shaft, 
to the two end surfaces nearer the steering shaft 1 of the control element 
1 3 - in order to axlally displace the locking bolt 2 against the force of the 
helical compression spring 19 out of the locked position into the release 

5 position or to let it run axially under the force of the helical compression 
spring 19 out of the release position into the locked position. 

A securing pin 20 rests in an axially displaceable manner in the 
housing 6 and serves to fix the locking bolt 2 In Its locked position when 
the sealing lid 9 of the assembly aperture 10 mounted on said housing 

10 6 is removed from it, said securing pin 20 extending radially to the 
longitudinal axis 7 common to the locking-bolt bore 5 in the housing 6 and 
to the locking bolt 2. The securing pin 20 cooperates with a lateral recess 
21 in the locking bolt 2 that preferably is configured as a blind hole and 
is loaded by a helical compression spring 22 in the direction toward the 

15 locking bolt 2. The securing pin 20 is held against axial motion by a 
retaining arm 23 which projects inwardly from the sealing lid 9 and which 
runs parallel to the locking bolt 2 so that it engages the securing pin 20 
behind the helical compression spring 22, when looking from the locking 
bolt 2, and retains the securing pin 20 against the force of the helical 

20 compression spring 22 in the position as shown in Figs. 2 and 3 so that 
it cannot enter the recess 21 of the locking bolt 2. 

The securing pin 20 runs through the helical compression spring 
22. By its end 24 located away from the locking bolt 2, the helical 
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compression spring 22 rests against an annular shoulder 25 of the 
housing 6, and, at its end 26 near the locking bolt 2, it rests against an 
annular projection 27 of the securing pin 20. 

The retaining arm 23 of the sealing lid 9 has the shape of a bar and 
projects through a matching cavity 28 in the form of a shaft of the housing 
6 toward the securing pin 20 so as to engage the end 29 of the latter 
located away from the locking bolt 2. This end 29 of the securing pin 20 
is radially flanged, i.e., has the shape of a disk, and is engaged on the 
side towards its direction of locking motion by the free end 30 of the 
retaining arm 23. 

If the sealing lid 9 of the assembly aperture 10 is removed from the 
housing 6 while the locking bolt 2 is in the locked position as shown in 
Fig. 3, then the bar-shaped retaining arm 23 carried by the sealing lid 9 
will be removed from the shaft-shaped cavity 28 of the housing 6 and the 
free end 30 of the retaining arm 23 will move from behind the radially 
flanged disk-shaped end 29 of the securing pin 20 located away from the 
locking bolt, as a result of which the helical compression spring 22 will 
move the securing pin 20 by its segment 31 near the locking bolt 2 into 
the lateral recess 21 of the locking bolt 2, said recess 21 being aligned 
with the securing pin 20. 

The situation of Fig. 4 is then attained, wherein the locking bolt 2 
is fixed in its locked position by the securing pin 20 and its free end 1 1 is 
now prevented from moving out of the locking groove 4 of the locking 
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sleeve 3. The radially flanged, disk-shaped end 29 located away from the 
locking bolt 2 of the securing pin 20, the segment 31 of which engages 
the blind-hole lateral recess 21 of the locking bolt 2, is then disposed as 
seen from the locking bolt 2, in front of the shaft-shaped cavity 28 in the 
5 housing 6 adapted to receive the bar-shaped retaining arm 23 and cannot 
be seen and is not accessible through the open cavity 28 to enable 
disengagement of the securing pin 20 from the recess 21 of the locking 
bolt 2 to release the latter's fixation. 
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